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655, avenue de l’Europe, 38330 MONTBONNOT ST MARTIN (France)
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Control for square of parameter













Control for set 29















Control for set 15














-10 -5 5 10 15 20








w^co¡\fIwNOefNMYWNkl\fN h ^c:ejNkof Z \]U_^a`we; _    >; +   Zg` h ;   Z dp¾2sc{aÀuU[e§\fo]U_LO^ h ZcYU_\fIZYWZcofaN4Zgb:NM\rNkNM`\fIKNLO^ h N´e)Y_^dlMZg\fN h UW`   Zc` h Z  ¥
H)IKU[epNMmKZgLObKYWNuUWeD^c`KNM¹ h U_LONM`:ejUW^c`wZcY2cIKNM`wlMNu^cXwoDZgXd\]^cLZ \]N h `K^aofLZcY_U_\ri¨lM^c`4\fo]^cYdLON\]IK^ h ^g ]Pw¥W
h U_o]Nkl\fYWi®ZgbKbwY_UWNkek¥  `^ao h NMo¡\f^UWY_YWXwej\fovZ \]N¨\]IKNO^c`d¹ÎYWU_`KN h N\fNkofLOUW`wZ \]U_^a`}^cD\]IKNO\fXK`wU_`Kb:ZgovZgLON\]NMove9    S  Av4&N«wover\DwY_UW` h YWi¨ovZg` ; V = ^co Z VV8V¡U¢\]NMovZ \fUW^c`:e8^gH    VlvIwZcU_`:ep^c`O\]IKNuNkofo]^c`KNk^cXwe0o]NMaU_^a`
   ; V  V"VV = U¢\]I[S  V"VefN\]eZg` h   VJa VV 	 ¥¿tUWcI4\fLO^4er\efN\veNkofN 4XKU[lvVY_i h U[eflkZgo h N h 
Zc` h l^c`VaNMo]cNM`:lN^dlMlMXKo]ofN h UW`o]NMLZcU_`KUW`KejNM\]ek¥(·&Xd\\]IKNOof^a`KlvIK^cU[lN¨^co ³)Zce¡ofNkcN´ZgYWN h Vi
\]IKNb:^V^ao(N´er\]U_LZg\fNke F9 2A  V3a  
 Zg` h :9  
DA  V3a 
ªU_` h UWlkZ \]U_`K}\fI:Z \ªej^aLONefUWc`KU_«:lMZc`4\
b:Zgof\Q^cD\]IKNLZce]e¾µ\fIwNO\fIKUWo h YWNµ\fLO^4er\LO^ h N´À¡U[eQLOUWe]efU_`K:¥H)IKNªejNkY_N´l¤\]U_^a`®^gZg`ZgbwbKof^abKo]UWZg\fN  
)Zceu\fIKNk`®Z \f\]ZcU_`KN h ViZNMxo]XK`we¯^c`\]IKU[eu\]ofU[ZgY0Zg` h NMo]of^aouwZcefU[eM<Zg` h ofN´ejXKY_\fN h U_`®\fIKN¨Nkej\fUWLZ \fN
F9 2A   Ja 
¥	NUWLOb:^4ejN h ZefIwZcofbK`wNke]e S   VªIKNMo]Nc=\f^cNM\§Zªo]NkZaej^a`wZgKYWNbKo]NklMUWefU_^a`^co§\fIKN
\]ofUWLO^ h ZgY
IKUWej\f^acovZgL³^g8\]IKN¨b=^aej\fNkofUW^co h UWej\fo]UWKXd\fUW^c`+<Zc` h \]IKN\]IKofN´ejIw^cY h ^co¡l^c`4\]of^aY_YWU_`w\fIKN(ejNM\]e*  eIwZ h \]^:NYW^ &NMo]N h \f^   V3a V8V V\f^aZcU_`lM^c`4\fo]^cY^ aNMo :9  
 A  
 ^g\f^c\]ZgY+LOZaefek¥D~¯^g\fN
 ³â:m9"¤ñnn
sc   <"<!%`e3+"N1   <	" 
HZgwY_N{Jg(·&UW`wZgo]i}lM^c`4\fo]^cYDofN´ejXKY_\]eU¢\]I X   Z V  V8VVZg` h :Z \]lvIefUW¬MNke  ^co\fIKNLXKY_\fUWLO^ h ZgY&ZcXwlvIViNmKZgLObKYWNc¥  t$DBE 9/S A A tvYw 9/S A A tD@E 9/XfA tMvnw 9/XfA P |87 {7qp  7a{K 4{g
s s z4{ za|7 |Ka sa{gz
 7 s h7 z4{gz sgzw {c|c|
\]IwZ \SªZg` h QZgo]NYWU_`KaN h ef^cLONMIw^ cejUW`wlMN\fIKN¯bKof^awZgwU_YWU¢\]U_N´e   9 *-A  e h NklMofN´ZcefN&IwNM`
SOUW`wlo]NkZaejN´eM
Zc` h l^a`wefN4XKNM`4\]Y_iag\fIwN\fUWLONkep`wNMN h N h \f^ofN´ZclvIZgbKbwof^­mdUWLOZg\fN)`K^aofLZgYWU_\riUW`wlo]NkZaejN¾GL(^4er\]Y_i¨^coD\fIKN*  eUW`\fIKN\vZgUWYWe^coYW^dlMZ \]N h =N\r&NMNM`LO^ h NkekIKNMo]NY_N´efeZg` h YWNke]e)qrXKLObweZcofN^awefNMo]cN h IKNk`
\]IKN  *    e h NklMofN´ZcefN´À¤¥ K^aoQ\fIKU[eQo]NkZcef^c`+&S£ejIK^aXKY h `K^c\:NY[Zgo]cNko¯\]IwZg`£Z ZgYWXKNOU_LOb=^aefN h 4i®\fIKN
bwofN´lU[ejUW^c`&Zc`4\fN h ^cou\fIKN ijbKU[l¤\fXwofN!kQ^c K ¥  `^c\fIKNkou^ao h eMV\]IKNLO^co]NbKofN´lU[ejUW^c`&N&Zc`a\)^ao\fIKN
IwUWej\f^acovZgL³^g K =\fIwN(LO^aofN\fUWL(N(U_\§\vZgcN´eu\]^aN\¡\fIKU[e¡bKU[l¤\fXwofN(U¢\]I}ZcbKbKo]^­mVUWLZ \]N`K^co]LZgYWU¢\ria¥  `
Z hKh U_\fUW^c`O\]^^cXKo&l^a`a\]of^aYK^ cNko8\fIwNub:^4er\]NMo]U_^ao h U[er\]ofUWKXd\]U_^a` VN§l^c`4\]of^aY_YWN h \fIwNuXK`wl\fUW^c`we  _ 90A  Zc` h  + 9A   + ¥~u^c\fN(\fIwZg\\fIKNZ hKh U_\fUW^c`wZcYper\]^cbKbKUW`KofXwY_N´eZce]ej^dlU[Z \]N h U¢\]I®\]IKNªl^a`a\]of^aY0^g  _Zc` h  + ZcofND`K^g\+UW`d½wXwNM`wlMN h Vi¡\fIKN&lvIK^cU[lN´eLZ h ND^coRSZg` h 4 Zc` h U_`\fIKU[e
efNM`:ejNDZal¤\0Zce LO^ h Nko]Zg\f^covek¥
²¯bKbKo]^­mVUWLZ \]N(`w^co]LOZcY_U_\ri^dlMlMXKo]ofN h Zcof^aXK` h ¶   	 V8VU_\fNko]Zg\fUW^c`wek
Zc` h NovZg`}\fIwNC    V
b:ZgovZgYWY_NkY+lvIwZgUW`we¯XKb\f^
Z V  VV8V¨U_\fNko]Zg\fUW^c`we\f^efIK^ xer\vZgKUWYWU_¬´Z \fUW^c`+¥ UWcXKo]NzªefIK^ ueuef^cLONefNMYWNkl\fN h
o]NkefXKY_\]ek¥²§e8Nmdb=Nkl\fN h g\fIwN¯er\]^cbKbwU_`KQo]XKYWN [  l^aofo]Nkefb=^c` h e\]^ZQejNM\K* _ Y_^dlkZ \fN h Zgo]^cXK` h Vda:NM\j¹&NMNk`(\fIKN§YWZcofaNkej\0LO^ h N¯Zc` h \fIwN§efLOZcY_YWNkej\ h U[er\vZg`4\DLO^ h N¾
UWcXwofN¯zw  -e À¥pH)IKNubKYW^g\ve8^ao  _ Zg` h +QefIK^  Z 4XKU[lvej\]ZgwU_YWU_¬´Z \]U_^a`  `K^co]LZgYWU¢\riªU[e)o]NkZclvIwN h Zgµ\fNkoY_N´efe&\]IwZg`{"787U_\fNko]Zg\fUW^c`wek¥0H)IKUWeuU_` h U¢¹
lkZ \]Nke\fI:Z \8\fIwNuofNkcUW^c`¨^gejLZgYWYKbKo]^c:ZgKUWY_U_\ri=N\r&NMNM`(\]IKN)\r^ h UWej\]Zc`a\8LO^ h NkekaZcY¢\]IK^cXwcI(ofNaXwU_o]U_`w
zcP8787U_\fNMovZ \]U_^a`we\f^Oo]NkZclvIZgbKbwof^­mdUWLOZg\fN§`K^co]LZgYWU¢\ria4I:Zce)YWU¢\f\fYWNU_`d½:XKNM`wlMNQ^ cNMo\fIwNNkej\fUWLOZg\fUW^c`^g 
^ao  + ¥p~¯^g\]NQ\fIwZg\\fIKNZcbKbKo]^­mVUWLZ \]N¯Nkej\fUWLZ \]Nke)^ao)\fIKNYWU_LOU_\fUW`K Zgo]UWZc`wlN 7 9    ¶    A¤wZ­ ZgUWYWZcKYWN
qrX:er\&^co\fIKNQUW` h U[lMZg\f^coDXK`wl\fUW^c`wekd:NkIwZ­cN¡ZceU_`\fIKN h U[eflMofNM\fN¡lMZcefNg
\fIwNMiªej\]ZgwU_YWU_¬kN§ovZ \]IKNMo&4XKUWlvVYWic
wXd\p`K^g\DZcY_)Z­ide0Zgo]^cXK` h \fIwNuZ­cNMovZgaND ZgYWXKN^c:\]IKN¯e]ZgLObKYWN& ZcofU[Zg`wlMNc¥H)IKUWepLOZ­i:N¯ZQefU h N¹ÎN<Nkl¤\p^c
\]IKN h U[eflMofNM\fUW¬kZg\fUW^c` K^aouZg`N<Nkl\u^g0\fIwNY_^a`Kg¹ÎLONMLO^co]iIKU[lvIlvI:ZgovZcl¤\]NMo]U_¬kNke\fIwNefZcL(bwY_N Zgo]U[Zg`wlMN
bwof^dlN´efek¥+¸¯^ NkcNMo´ ZceUW`\]IKN h UWe]lo]N\]N&lkZcefNc­\]IKNMiLZ­i=N&X:ejN h ZaeZ¡l^aLObKY_NkLONM`4\]Zcofi¡\f^V^aYVlM^cXKbwY_N h
U_\fI\]IKN`K^co]LZgYWU¢\riªlM^c`4\fo]^cY/¥	NQo]Zc`ª\fIwN¡wU_`wZcofiªlM^c`4\fo]^cY=^ao\]IKU[eM6¡U_K:eefZcL(bwY_NkoU_\fI\fIwNQefN\f\fUW`Kae)ZcY_o]NkZ h iOXwejN h UW` v{d¥Øsd
Zc` h ejNkcNko]ZcY ZcY_XKN´eQ^co  % ;  Z VzV"V = ¥ª N´efeZc` h LO^aej\l^a`wejNkof Zg\fUWcN(ofXKYWNkeZgo]NOefXKLOLZgo]U_¬kN h UW`
HZgwY_N{dpZg` h ejIw^  ZcaZcU_`£ovZ \]IKNMoOejLZcY_Y& ZgYWXKNke^co2S A pZc` h ZU h No]Zc`KcN^gu Zgo]UWZg\fUW^c`^ao2X¥H)IwN`K^co]LZgYWU_¬´Z \]U_^a`lM^c`wej\]Zc`a\^gª¾2sa{cÀOl^aXKY h :Nl^cLObKXK\fN h U_\fI   #0E / #0($ ! # IKNkofNaZg` h Zc`
ZcbKbKo]^­mdU_LZ \]U_^a`^g \]IKNl h &ZaeZ­ ZcU_Y[ZgKYWNc¥	N§\]IVXwe)l^cLObwZcofN¯\fIKNQN´er\]U_LZ \]NkeU¢\]I\]IKNlvIKU_¹Îe%4XwZgo]N
h UWej\]Zc`wlN(:NM\rNkNM`Z h UWe]lo]N\]U_¬kN h cNMovefU_^a`^g\fIKNO\]ofXKN h Nk`wejU_\ri¾/sc{cÀ¡Zc` h \]IKNªejUWLOU_Y[ZgoQIKU[ej\f^cao]ZcLe
^ad\]ZcU_`wN h 4i^cYWY_^ UW`K¡NkZclvI¨LON\fIw^ h' epej\f^abKbKUW`K§\fUWL(N´eu¾GZae0U_` v{K¥ saÀ¤¥0H)IKN)ofN´ejXwY¢\ve0U_`OH
ZcKYWN)|QefIK^ 
\]IwZ \8\]IKN`K^aofLZgYWU_\ril^c`4\]of^aYdcUWcNke
\]IKNLO^aej\Dl^c`:ejNkof Z \]U_aNo]XKYWNc¥8¦§XKo8LON\fIw^ h efNMNkLe\f^ h N\]Nkl\p\fIKN






HZgwY_N¡|Jg   + h U[er\vZg`wlMNke:NM\rNkNM`ª\]IKN h UWe]lo]N\]U_¬kN h E®^g \]IKN&ZcXwlvIViONmKZgLObKYWN§Zc` h N´er\]U_LZ \]NkeXwefU_`K
\]IKNKUW`wZgo]iªl^a`4\fo]^cYp¾G·u)À)Zc` h \]IKN`K^aofLZgYWU_\riªl^c`4\]of^aYp¾G~¡)À&o]XKYWNkek¥
N\]IK^ h S A X   + 9<E  E A·u s za|7 7K¥WkpgczcP
·u h7 sgzw {c|c| 7K¥ 77azc4{
·u |87  74{d a{g 7K¥ 774sc{c|
~¡ zK P8787 kp"7K 777 7K¥ 77wkza
  1 % #4*$& D(5, !h%) # & %& *#&%(<h)
	Nl^a`wejU h Nko¡IwNMo]NOZLOUWe]efU_`K h Zg\]ZLO^ h NMYpU_\fIZ  ¹ h U_LONk`wejUW^c`:ZgYbwZgovZgLON\]NMo´ l^a`wejU[ej\fUW`KUW`^cd¹
efNMo] Z \]U_^a`we&UWe]ejXwN h of^aL Z(\r^c¹ÎlM^cLOb=^c`KNk`a\)`K^aofLZgY<LOU_m4\]XKo]N h UWej\fo]UWKXd\fUW^c`
S  9 C _  7 _ AZ 9 Z  SA  9 C +  7 +-A ¾/s pgÀ
UW`ZO·&Z­iaNkefUWZc`ovZgLONM&^co]U¢\]IbwZgovZgLON\]NMo   9@S  C _  7 +_  C +  7 ++ A&Zg` h l^a` qrXK4Z \fNQbKo]UW^cove
S    9 Z  V  Z  V8A  C    9    7 +  ¶  A  7 + U9   V 
	 +  V8A  9   Z  V8Aa
	NpaNM`KNko]Zg\fN h Zue]ZgLObKYWN8^gKefU_¬kN V&o]^cL ¾/s pcÀ=U¢\]I\fIKNp\fo]XKN8bwZgovZgLONM\fNMo  9/VJa   %  Z    	 AvZg` h
X:ejN h \fIwN 6¡UWKweUWL(bwY_NkL(Nk`4\]Z \]U_^a`aU_aNM`UW`§U_Nk:^aY¢\ . Ti ¾rkagPVÀ¤­IKU[lvIU_\fNMovZ \]U_aNMYWi¡efUWLXKY[Z \]Nke
\fIKN
LOU[efefUW`K h Z \]ZOZc` h \]IKNbwZgovZgLONM\fNMo K¥{	NQ\fIKNk`ZcbKbKYWU_N h \]IKNQ`K^co]LZgYWU¢\riªlM^c`4\fo]^cY ; V = \f^acNM\fIKNko&U_\fI
\]IKN Zgo]U[Zg`wlMNQlM^cLObwZcofU[ej^a`LZcofaU_`wZcY_YWi^aouNkZalvIb:ZgovZgLON\]NMo  e)b=^aej\fNkofUW^co h UWej\fo]U_wXd\fUW^c` :LZgo]cUW`wZgYWY_i
^aoN´ZclvIe]lMZgY[Zgo(l^V^co h UW`wZ \]N®¾Na¥ :¥_^aoXK`:l¤\fUW^c`:e   90A      Z  a.a a   À¤pZc` h ZgY[ej^®^ cNMo\fIKN
e]lMZcYWZcoXK`wl\fUW^c`  90A  SMZ C _ Z 7 +_ Z C +yZ 7 ++ ¥¡H)IwN¨efNMYWNkl¤\]U_^a`^g8\]IKNOl^c`4\]of^aY_YWN h o]NMaU_^a`   ^coN´ZclvIlM^V^co h U_`:Z \fN¯&ZaepNkZaejUWYWi h ^c`KN§4iªefIK^aoj\Do]XK`we^g; V = ^ao&ZNMÈU_\fNko]Zg\fUW^c`wek¥  \efcN\vlvIKN h ^cXd\&\fIKN
LZaefe&YW^VlkZ \]U_^a`ª^coN´ZclvILOZcofaU_`:ZgY<b:^4er\]NMo]U_^aok¥0H)IKNQo]NkefXKY¢\]U_`w¨N´er\]U_LZ \]Nke :9  2A&NMo]N¡ZcY_)Z­ideDY[Zgo]cNko
\]IwZg`  Ja  
¥H)IKN\]IKofN´ejIw^cY h &ZaeuejNM\¯\]^   VJa VV 	 Ko]NkefXKY_\fUW`KªUW`Nkej\fUWLOZg\fN´e^co :9  
DA)=N\r&NMNk`
  a  
°Zg` h  Ja  
¥}^c`VaNMo]cNM`:lNOU_`^cXKo(ejNk`wejNa8Zg` h ^ao¨ZcY_Y\fIKNl^a`a\]of^aY_YWN h XK`:l¤\fUW^c`:eMpZcY_)Z­ide
^dlklXKo]ofN h =N^aofN(¶  V"V8VVU¢\]NMovZ \fUW^c`:eM+Zc` h &NOo]Zc`®\]IKNS    VbwZgovZgYWY_NkY8lvIwZgUW`we¡XKb}\f^ Z V  VV8V
U_\fNko]Zg\fUW^c`we\]^ªejIK^  er\vZgKUWY_UW¬kZg\fUW^c` ¥UWcXKo]NOPejIK^ ueQZefN\^g)o]NkefXKY¢\ve¡^coQ\r&^l^V^co h UW`wZ \]Nkek¥(H)IKNN´er\]U_LZg\fNke 0 l9-* _ A  a a.a  :9-*  A 2Zg\D\]U_LON [   Zgo]NuofNkbKo]NkefNM`4\fN h 4i(\]IKN§IwUWej\f^acovZgLe8\]^ccNM\fIKNkoDU_\fI\fIKNkU_ol^a`d« h Nk`wlN§U_`4\]NMo]­ZcYWeDXwefU_`K
\]IKN`K^aofLZgY ZcbKbKo]^­mdU_LZ \]U_^a` ¥	}NQ\]IKNM`aU_aN§^aoNkZalvIlM^4^ao h U_`wZg\fNQl^a`a\]of^aYbKYW^g\]e&^ao\fIwN    " 

o]N4XKUWo]U_`Ku\fIKNYWZcofaNkej\ \fUWLONp\f^§ofN´ZclvIZcbKbKo]^­mVUWLZ \]Np`K^co]LZgYWU¢\riO¾µ\riVbKU[lMZcY_YWi¡U_`\fIKND\]ZgUWY[e+IKNkofN­À¤¥  `\fIwUWe
NMmKZgLObKYWNc4\fIKN§XK`wl\fUW^c`  90ADIKUWlvIlMZg`:NQefNMNM`Zce&ZaY_^awZgY<l^a`a\]of^aYw^aoD\]IKU[e&&} ZgYWc^aofU_\fIwL
o]N4XKUWo]N h k|877(U¢\]NMovZ \]U_^a`we\]^ªofN´ZclvIZgbwbKof^­mdUWLZ \fNQ`K^aofLZcY_U_\ric¥²l¤\]XwZgYWYWic:\fIKN¨YWZcofaNkej\lM^c`VcNkofaNM`wlMN
\]U_LON§&Zaep^cK\]ZgUW`KN h ^co\fIKN§bwZgovZgLONM\fNMo 7 +_ ¾GU2¥ Nc¥a^co\fIwN§l^a`4\fo]^cYw^ aNMo   90A  7 +_ ÀpIKU[lvIªo]N4XKUWofN hs7787U¢\]NMovZ \]U_^a`weM¥8¦§`\fIwN&^c\fIKNkoefU h Nc \]IKN&U_` h UWlkZ \f^ao+Xw`wl¤\]U_^a`we^gK\]IKN*   eY_^dlkZ \fN h `KN´Zgo
\fIKN&LO^ h Nke
^c+\]IKNb:^4er\]NMo]U_^ao)LOZcofaU_`:ZgY[e&ej\]ZcKUWY_UW¬MN h UW`Y_N´efe&\]IwZg` 787U_\fNko]Zg\fUW^c`wekKZce)NMmdb:N´l¤\fN h ¥	N¨ovZg`\fIKNOKUW`wZgo]il^c`4\]of^aY
LZgo]cUW`wZcY_YWi^a`NkZalvI®l^V^ao h UW`wZg\fNc<U_\fI®\fIKNOejNM\j\]U_`K4e  _  VJa VV ZZc` h  +     V3a V Z 0ejNkcNko]ZcY8wZ \vlvIejUW¬MN´eZg` h bKofNM¹/o]XK`&X  =N\r&NMNk` Z VV8VZg` h Z V  V8VVw¥¸uNkofN
 ³â:m9"¤ñnn
z87   <"<!%`e3+"N1   <	" 
UWcXKo]NP3gu^c`4\]of^aY^co¯\fIKN¨L(U_mV\fXKo]NbwZco]ZcLON\fNko]eC _ ¾ c/ À<Zc` h 7 ++ ¾  he À¤¥¯ºDZclvIlM^cYWXKLO`cUWcNkeefXwlklNke]efU_aNMYWi§\]IKNNkej\fUWLZ \]N h LOZcofaU_`:ZgY4b:^4er\]NMo]U_^ao h UWej\fo]U_wXd\fUW^c`we8Zg\pl^c`VaNMo]cNM`:lN8\]U_LONU_\fIer\]X h Nk`a\
  eO¾  !)  À \fIwNOlM^c`4\fo]^cY
^coefNMYWNkl\fN h *   ek Zg` h \]IKNl^c`4\]of^aY+^ao§\]IKNl^V^co h UW`wZ \]Nkek¥H)IKN(YWZaer\
o]^ ÈU[e)\fIwNl^c`4\]of^aY:^ao  90Av¥^a`4\fo]^cY<bKYW^g\¯Zgo]NZce&UW` UWcXKo]NzK¥
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Control for marginal m1












Control for marginal s2














Control for set 15













Control for set 13













-4 -3 -2 -1






1 2 3 4 5 6 7











pgp·UW`wZcofiªlM^c`4\fo]^cY=^co)\]IKNLOU¢mV\]XKofNLO^ h NkYp¾   V(Zg` h X   8VVV4À¤¥  tMvnw 9<S A A tDBE 9<XfA tvYw 9<XfAS s zc4s kPw p |wC _ z kP s7KØsg|az7 _ { gP07 sgPw 7as7C + z Pw 7cza ´K 7cP7 + P {g|Gp sKc a{as
ZcaZcU_` ­\]IKNwZg\]lvIOejUW¬MN)IwZae8Z§YWUWL(U_\fN h U_`d½:XKNM`wlMN^ cNkoU9/S A  XfAvgwXd\8\fIKN)\]IKo]NkefIK^cY h e  o]NkZcY_YWiUW`d½wXKNk`wlNX
Zg` h \]IKNMiIwZ­aN¨\]^:NejNkY_N´l¤\fN h of^aL o]^cXKaIZcbKbKo]^­mVUWLZ \]U_^a`we¡^g)\fIKNb=^aej\fNkofUW^coLZcofaU_`wZcYWeQ^c
N´ZclvIeflkZgY[ZgoQbwZgovZgLONM\fNMo´ efU_`wlMN(\fIKNki®LX:er\=NOU_`\fIwNªejXKbwb:^aoj\Zg` h `K^c\\f^V^GZgoUW`®\]IKNO\]ZcU_Y[ek^co
\]IKNKUW`wZgo]il^a`4\fo]^cY&\f^=N^aofaN h ^aXd\k¥¼²u4ZgUW` D&N^cwefNMo]cN h XK`wofN´ZgYWUWej\fU[l ZcY_XKN´eO:NM\rNkNM`±^coS A 
Zc` h ZaofN´Z \Q Zgo]UWZcKU_YWU_\riU_`\fIwNbKof^ab:^4ejN h ej\f^abKbKUW`KofXwY_N´e¡^coOX IwUWlvIZgo]NejXKLOLZgo]UW¬MN h UW`HZgwY_N pV¥p·&iªl^aLObwZgo]UWef^c`+a\]IKNQcYW^cwZcYer\]^cbKbKUW`KOo]XKY_N¡cUWcNk`Vi\]IKN`K^co]LZgYWU¢\rilM^c`4\fo]^cY<)Zce)Zg=^cXd\[   VVVVwcIKU[lvIU[eDUW`ªZclkl^co h Zc`wlNU_\fI\]IKN¯^awefNMo]cN h ej\]ZcKU_YWUW¬kZ \]U_^a`(^cop\]IKNu\]Nkej\&ej\]Zg\fU[er\]UWlkeDZg` h
\]IKNNkLObKU_o]U[lMZgY Zgo]UWZc`wlN´eª¾GefNMNa8Nc¥ w¥W UWcXKo]NªPVÀ¤¥  `£\]IKU[e¨lkZcefNc\fIKN\fo]XKNb=^aej\fNkofUW^coUWeXK`KV`K^ ` ¥
H)IwNMo]N^co]N¡NlMZc`K`K^c\lM^cLObwZcofN¡\fIwN¡LONM\fIK^ h e^a`\fIKNQwZaejU[e)^g\fIKN 4XwZcY_U_\riª^c+\fIwNMUWouNkej\fUWLZ \fN´eM¥
  #$	%+M	
H)IwNDZgUWL ^cV\fIKU[e+b:Zgb=NMo+)Zce\f^ubKo]^cb=^aefNpZ`KNkL(NM\fIK^ h ^ao
lM^c`4\fo]^cYWY_UW`K&\fIwNl^a`VcNMo]cNk`wlN0^cd&}
ZcY_a^co]U¢\]IKLeMVwZaejN h ^a`b:ZgovZgYWY_NkY=UW` h Nkb:Nk` h Nk`a\uo]NkZcY_UW¬kZg\fUW^c`we^g\fIwNZgo]c^ lvIwZcU_`er\vZgof\fN h o]^cL Zc`
UW`KU_\fU[ZgY h UWej\fo]U_wXd\fUW^c` h U[ejb=NMovefN h NM`K^aXKcI\]^NM`wefXKo]NOZ\]IK^co]^cXwcIZg` h N©ªlMU_Nk`a\NMmdbKY_^ao]Zg\fUW^c`}^g)\fIKN
efXKbKb=^cof\^g\fIKNO\vZgo]cN\ h Nk`wefU¢\ria¥ª¦§Xwo¡bwXKofb=^aefNO&Zae¡\f^lvIKN´lv\fIwZg\\fIKN h U[ej\fo]U_KXK\fUW^c`weQ^c&Z«w`KU_\fN
lM^cYWY_N´l¤\]U_^a`®^g&`K^co]LZgYWU_¬kN h ejXKLeQ^cDXK`wl\fUW^c`weQ^cD\]IKNªZgo]c^ lvIwZcU_`}IwZ­cN(o]NkZclvIwN h ZcbKbKo]^­mdU_LZ \]N
`w^co]LOZcY_U_\riOZg` h \fIwZg\\]IKNMUWo)­ZcofU[Zg`:lNkeDIwZ­cN¡er\vZgKUWYWU_¬kN h Zcof^aXK` h \]IKNMUWoZcefi4LObd\]^g\]UWl¯­ZcY_XwNc¥"	}NQl^aXKY h
\]IKNM`lM^c`wej\fo]Xwl\uofNkY_U[ZgKYWNS4\]X h NM`4\f¹r^a`d« h Nk`wlNUW`4\fNMo] ZgY[e)^cou\fIKN(l^co]o]Nkefb:^a` h UW`K(ZcbKbKo]^­mdU_LZ \]U_^a`wek¥
¦§XwoDLON\]IK^ h ^cYW^cai¨IwZaeDefNMaNMovZgY:Z h  Zg`4\]ZccN´e0of^aL$\]IKN¡NM` h X:ejNkob=^cUW`4\^g VUWNM  U¢\)U[eD`K^c\bKo]^cwY_NkL¨¹
efb=NklU_«:lcU/¥ Nc¥+U_\¨U[elM^cLObKYWN\]NMYWi}UW` h Nkb:Nk` h NM`4\¨of^aL \]IKN}&} ZcY_a^co]U¢\]IKL Xw` h NMo(l^a`wejU h Nko]Zg\fUW^c`
Zc` h ZaNM`KNkofU[ll^aL(bwXd\fNko¨l^ h NU_LObKYWNMLONM`4\]U_`K}^cXKoL(NM\fIK^ h e¨U[eZ­ ZgUWYWZcKYWNc¥H)IKU[el^ h NbKof^ VU h Nke
ZcXd\f^aLZ \fN h ej\f^abKbKUW`KOofXwY_N´e)IKUWlvI h ^`K^c\ofNaXwU_o]N h NMNkbNMmVb=NMo]UWNM`wlMN¡^a`\fIKNbwZcoj\^c+\fIwNXwejNkok¥	N)IwZ­cNofNkb:^aoj\]N h ^a``VXKLONMo]UWlkZgYVUW`4aNkej\fUWaZg\fUW^c`we
Zg` h l^cLObwZcofU[ef^c`we+U¢\]I\]IKNwU_`wZcofilM^c`4\fo]^cY4UW`
=^g\]I«:`KU¢\]NZg` h l^a`a\]U_`VXK^aXwe&ejNM\j\fUW`K4eM¥8H)IKN´ejNQNmdb=NMo]U_LONk`a\ve)ejIK^ È\fIwZg\ gu¾UµÀD\fN´er\YWNMcNkYWe 
=N\r&NMNk`

 Zc` h { 
 ZcofNefXKU_\]ZgwY_N^aoLO^aej\NmKZgLObKYWNkekZc` h ofN´ejXwY¢\UW`£l^cLObwZco]ZcKYWNOej\f^abKbKUW`K\fUWLONke  ¾UWU[À
\]IKN\]XK`KUW`KªbwZco]ZcL(NM\fNko]eO9    S  A)ZcofNN´ZcefU_YWi h NM\fNkofLOUW`KN h ^a`d¹/YWUW`KNVi\]ofU[ZgYZg` h NMo]o]^co  ¾UWU_UµÀuefYW^ Y_i
LOU_mdU_`KQlvIwZcU_`we0Zc` h L¨XKY_\fUWL(^ h ZcYdU_`V Zgo]U[Zg`4\ h UWej\fo]U_wXd\fUW^c`weIwZ­aN=NMNk`(e]Z \]UWejGZcl\f^aofUWY_iQo]NklM^ cNMo]N h  ¾GU_KÀ
\]IKN¯wU_`wZcofiOl^a`4\fo]^cYKbKo]^ VU h Nkepo]XKYWNkeDU¢\]IZY[Zgo]cN Zgo]U[ZgKUWY_U_\ricVZg` h U¢\veDNMm4\]ofNkLON§ej\f^cbwbKU_`w\fUWLONke&Zgo]N
^cµ\fNk``K^c\&o]NkZaej^a`wZgwY_N  ¾GdÀ&lM^cLObwZgo]U[ej^a`wep=N\r&NMNk`\]IKNQNkej\fUWLOZg\fN´eaU_aNM`ªViªN´ZclvIªLONM\fIK^ h Zg` h \fIKN
\]ofXwN h U[er\]ofUWKXd\]U_^a`¨ZcofaXKN8^co0bwZco]ZcY_YWNMY4lvIwZgUW`weZg4ZgUW`wer\Z§efU_`wcYWNlvIwZcU_`¾G:NM\j\]NMo0Nkej\fUWLZ \fN´eU_`(Z¯efLOZcY_YWNMo
\]^g\vZgY`VXKL=NMo^cU_\fNko]Zg\fUW^c`wevÀ¤¥
 ³â:m9"¤ñnn
z4s   <"<!%`e3+"N1   <	" 
   )0%&




	 iGhe.)e3!, <)e 8!/e3	"< +!  iM!<.
 =|7KKsccz  sgaK¥
 z·&o]^V^cdeMwS¥_=Zg` h t^a:Nkoj\veM,6(¥¾r´ca{aÀ¤i ¯U[Zga`K^aefUW`K^a`VcNMo]cNk`wlN¡^g8Zcofa^ IwZgUW`^c`4\fN
&ZcofYW^²uYWc^aofU_\fIKLe kvdH
NklvI ¥do]NMb=^cof\ua{  ´sKVSV\]Z \´¥w+Zc ¥W ¥K^c8&ZcLKo]U h cNc¥
 P&Zcb:»ko]Z K=n0¥_Zg` h  Zg`XK\]efNML ·¡¥¾jkcaaÀ #! eJ	h!!U# 	 !!"/Q !3G1	 J /! !3  §XK`K^ h ¥
 {IVXK`ww !O¥ D¥=¾jka|qpgÀ # 8	+ %`eJ3   e,
 <	1  J <	  	  .  < :SVbwofUW`KcNkoj¹ NkofY[Zg:K·&NMo]Y_UW` ¥
 | ¡ZclMXK`KIwZg¹r&Zaer\]NMYWY_Na ¨¥KZg` h ¯XK½w^wK£¥¾jkca|aÀ  	  .  "/Q <) da^cY/¥VsKVSVbwofUW`KcNkoj¹ NkofY[Zg:K~uNkp^aof<¥
 p §U[Zcl^a`KU[eM&n0¥_M6¡ovZgIwZcL&t¥DZc` h ^co]ofU[ef^c`  :¥¯¾jkc87aÀ'if²¯efi4LObd\]^g\]UWlZg`:ZgYWiVefU[e¨^c¡ovZg` h ^cL
)ZgYWdeQ^c`£ZIViVb:Nko]lMXK:NU_\fILZg`Vi h U_LONk`wejUW^c`:eM k 1	 /3).  1  8	"e  )c
{as  pgsd¥
  §UWNM=^cY_\k :¥0Zg` h t^c=NMof\k§¥ n0¥)¾jkagP4À`irºer\]U_LZ \]U_^a`^g 
UW`KU_\fNU_m4\]XKo]N §UWej\fo]UWKXd\fUW^c`:eVi
·)Z­iaNkefUWZc`SdZcL(bwY_UW`Kw k 	"`	BO eJ  	 " ,
 Q/<)" 1	h)!<. w·¡:{g|wKzc|cz  zGpg{d¥
  wNMYWY_NkokG	x¥<¾r´c|c4À¤   < 3  	h3)./<	" 
	   	  .  1eJ	" " < <  U1 <) <	J"!$#,	"Ti <<¤	¼UWYWNMic¥
  7O6¡NkY¢GZc` h K²¥ ºu¥WwZc` h SVLOU_\fI w²¥ &¥ £¥ ¾r´c87aÀ¤i]SdZgLObKYWU_`w¨·)ZcefN h ²¯bKbKo]^aZalvIKNkeD\f^ª&ZgY[lXKY[Z \]U_`w
®Zgo]cUW`wZgY §NM`wefU¢\]U_N´eM k 	""`	 O eJ$  .<),
 Q <) $!	h).< <	 :c|KKzac  P87aK¥
 cO6¡NkY_LZc` :²¥:Zg` h tXKKUW`  ¥=·§¥
¾rkaasaÀ¤8i  `dNMo]NM`:lNQo]^cL  \]NMovZ \]U_aNSVU_L¨XKY[Z \fUW^c` §ejUW`KªXwY¢¹
\]U_bwY_NSVN4XKNM`wlMNkek k ,
 Q/<)%1).<!1) Rpdd`K^w¥KP:dP4{qp  {Kca¥
 ´sO6¡XwU_IKNk`K`KNkXwl¤¹c^aXKiaZcXdm0§¥Zg` h t^a:Nkoj\´8§¥ n0¥&¾jkacaÀi U_`KU_\fNZgo]c^ lvI:ZgUW`lM^c`VcNkofaNM`wlMN
o]NkefXKY_\]e&Zg` h }&}l^a`VcNMo]cNk`wlNuZaefefNke]efL(Nk`4\ k¤ 	1>	 e3   .<)&,
 Q/<)"J $!	 /).< <	 K\]^ªZgbKb=NkZcok¥
 kz !QNkLONM`Vic :¥ 6(¥ Zc` h SV`KNkY_Y/ :¥ D¥4¾jka|7aÀUd ,Y# 8	+G% e33 VSVbKo]U_`wcNMof¹  NMo]YWZcw­~uNM'p^co]=¥
 MPQ+NM¬´ZgX h wn¥¾r´cc4À¤ivIKNMo]`K^#:^aXK` h ^co«:`KU¢\]NZgo]c^ ªlvI:ZgUW`we
k¤  3 i   8 <   	  i ¾µ\f^
ZcbKb=NkZgo¤À¤¥
 ´{Q®Zg`K` d·¡¥:¾jkac|aÀ   !  /)(U..(%:.3  "  2 1e3	" . !	# 8	+%`eJ"J npI h UWe]ejNkoj¹





 k|Qt¯Z µ\fNkofia=²¥ º¯¥_Zg` h  NMU[ek<S<¥0¾r´c4scÀ¤0ij¸¯^ ALZc`4iU_\fNMovZ \]U_^a`weUW`\fIwNG6¡UWKwe§SKZgLObKYWNMo c kUW`
   !<,
 Q <)!  :¥ê¦¨¥4·&NMo]cNkok w¥ £¥d·&NMo]`wZgo h ^:4²¥ n0¥ ¡Z­U h Zc` h ²¥ &¥ £¥wSVLOU_\fI}¾GN h ek¥ØÀ¤
P:Rp |az  pUp zwV¦¯mV^co h ¯`KUWcNMovefU¢\riªnDofN´efek:¦¯mV^co h ¥
 kpQt¯Z µ\fNkofia=²¥ º¯¥_ Zc` h  NkUWek<S¥¾jkca|aÀ0i  L(bwY_NkL(Nk`4\fUW`K}&§ kUW` # 8	+ %`e3&# 	,%F"c	   ). <) &	x¥ t¥36¡UWY_dekwS<¥ HQ¥KtuUWlvIwZco h ej^a`Zg` h ¨¥ :¥wSVbKUWNMaNMYWIwZgY_\fNkoQ¾GN h ek¥ØÀ¤KbKb+¥c´{ 
´z7w:IwZgbKLZc`Zc` h ¸§ZgYWY2: ^c` h ^c` ¥
 kQtu^c=NMof\k&§¥ n0¥u¾rkac|4À¤ #! eJ	h! 8 # 	,&%F"c	 J"N%`e3 !  # 8	+ &ºDl^a`K^cLOU[lMZK
n8ZcofU[eM¥
 kSdIwZgbKUWo]^wwS<¥ØS<¥WwZg` h 	¼UWY_<K£¥ ·¡¥+¾r´c|a{aÀ`if²u`Zg`:ZgYWiVefU[e^c
 Zgo]U[Zg`wlMN¯\]Nkej\&^ao`K^co]LZgYWU¢\ri8k¤   <	 /./ 8 w{cK  |Kac¥
 s"7SdNM^cI+4£¥4Zg` h ¸§ZgYWY_UW` V£¥[¾rkaqpcÀ¤ i	¼IKNM` h ^4N´epº h cNM&^cof\fIO=NkZg\·&NMo]ofiZc` h ºDe]ej»kNM` a k 	 /1 	B",
 Q/<)"  c"33 " <  !. .) +¾µ\]^ªZgbKb=NkZcovÀ¥
 sdQH)UWNMo]`KNkicKp¥¾jkccP4À-ifZgo]c^ ªIwZcU_`we^ao&ºpmVbwY_^aofUW`K(n^4er\]NMo]U_^ao §U[er\]ofUWKXd\]U_^a`weQ¾U_\fI h U[eflMXwer¹
efUW^c`:À k  3"  	 "/Q <) :sasd<kp"7K  kpg|asd¥
 ³â:m9"¤ñnn
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